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(54) METAL HAUDE LAMP, UGHTING SYSTEM AND PROJECTION DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a metal halide lamp suited for a projector use 
light source having high luminous efficiency and screen brightness in 
small size to improve also color balance further with a long life. 
CONSTITUTION: Input power of a metal halide lamp 2 is set within a 
range from about 130 to about 180W, to set an interelectrode 
distance AL within a range from about 2.5mm to about 3.5mm, and a 
luminous part 22 of an arc tube 21 is formed as a whole into almost 
an elliptic sphere or almost a spherical shape, to set its external 
diameter D within a range from about 9mm to about 1 1 mm, and also 
to set its length L within a range of about 9mm to about 1 1mm. 
Further, a diameter of electrode mandrels 25, 26 of constituting an 
electrode is set within a range from about 0.55mm to about 0.65mm. 
By this constitution, a lamp, through it is in small size, having high 
screen illuminance to improve color balance further with a long life, 
can be realized. Particularly, the lamp of this invention is suited for 
use as a light source for a projector or the like. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damacfes caused by the use o£ this transXati-on . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The arc tube which consists of the seal sections formed in a light-emitting part and its both 
ends, In the metal halide lanip which has the electrode of the pair by which sealing was carried out to 
said seal section in this interior, and opposite arrangement was carried out at the predetermined spacing, 
and the metal halogenide enclosed with the interior of said arc tube The input power of the lamp 
concerned is within the limits of about 130 to about 180 W, and said inter-electrode distance is within 
the limits of about 2.5 to about 3.5mm. Or it is a globular form-like in general, the light-emitting part of 
said arc tube - as a whole ~ an ellipse ball The diameter of the electrode mandril which the outer 
diameter is within the limits of about 9 to about 1 1mm, and the die length is within the limits of about 
9mm thru/or about 1 1mm, and constitutes said electrode is a metal halide lamp characterized by being 
within the limits of about 0.55 to about 0.65mm. 

[Claim 2] The amount of enclosure is a metal halide lamp characterized by said metal halogenide being 
within the limits of about 0.2 to about 0.6mg, including the halogenide of Dy, Nd, and Cs at least in 
claim 1. 

[Claim 3] The metal halide lamp further characterized by including at least one of halogenation tin, 
halogenation lead, and zinc halides in the amount within the limits of about 0.05 to about O.lmg as said 
metal halogenide in claim 2. 

[Claim 4] The metal halide lamp characterized by the mole ratio of the amount of bromines concemed 
and the total amount of iodine being about 0.1 to about 0.6 within the limits as said metal halogenide in 
claims 2 or 3 including a mercury bromide. 

[Claim 5] The lighting system characterized by having a metal halide lamp given in claim 1 thru/or 
which term of 4, and the reflecting mirror arranged so that it may have a reflector, one side of the edge 
of said metal halide lamp may be located in the pars-basilaris-ossis-occipitalis side of the reflector 
concemed and another side may be located in the open section side of the reflector concemed, and 
having made thin the configuration by the side of opening of said reflecting mirror in the arc tube of said 
metal halide lamp. 

[Claim 6] The lighting system characterized by covering with the incubation film the part which follows 
the light-emitting part in the periphery of the seal section at least among the peripheries of the light- 
emitting part which follows the seal section of said arc tube and this in the opening side of said 
reflecting mirror in claim 5. 

[Claim 7] It is the lighting system which the periphery of the light-emitting part which follows the seal 
section covered with said incubation film in claim 6 is also covered with the incubation film, and is 
characterized by forming the incubation film of this light-emitting part by width of face of about 2mm or 
less towards the pars-basilaris-ossis-occipitalis side of said reflecting mirror from the boundary of the 
seal section and a light-emitting part. 

[Claim 8] The projection mold display characterized by using the metal halide lamp of a pubHcation for 
claim 1 thru/or which term of 4 as the light source. 

[Claim 9] The projection mold display characterized by having the lighting system of a publication in 
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claim 5 thru/or which term of 7. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the metal halide lamp suitable for using as the light 
source of a projection mold display. Moreover, this invention relates to the lighting system which 
consists of combination of this metal hahde lamp and a reflecting mirror. Furthermore, this invention 
relates to the projection mold display which made this metal halide lamp the light source. 
[0002] 

[Description of the Prior Art] Compared with the lamp of other formats, luminous efficiency of a metal 
halide lamp is good, and is long lasting, and since it excels also in color rendering properties, it is used 
as the light soxirce of a projection mold indicating equipment (it is hereafter called a projector.) etc. 
Generally, the lighting system was constituted combining the reflecting mirror and this is used as the 
light source of a projector etc. 

[0003] The arc length of general metal hahde RAIMPU currently used in the former, i.e., inter-electrode 
distance, is about 5mm thru/or about 7mm, and the input power is about 150W. Here, when using a 
metal halide lamp as the light source of a projector etc., to make the light-emitting part of a lamp small 
and to gather optical effectiveness, such as a rate of condensing, is desired. 
[0004] 

[Problem(s) to be Solved by the Invention] Since the light-emitting part of a lamp is miniaturized, mter- 
electrode distance by which sealing is only carried out to the seal section formed in the both ends of a 
light-emitting part is shortened, an emission spectrum tends to turn into a bright line spectrum in a 
request, and it will become however, less suitable as the light source of a projector. Moreover, when a 
light-emitting part is made small, a lifting or the buld wall loading of an arc tube increases 
devitrification by the reaction with the metal halogenide by which the arc tube is enclosed with the 
interior, and there is a possibility that a lamp life may become remarkably short. 

[0005] The technical problem of this invention is equipped with the small light-emitting part suitable for 
using as the light source of a projector, and moreover, its color rendering properties are good and are for 
a life to also propose a long metal hahde lamp. Moreover, the technical problem of this invention is to 
propose the lighting system which consists of combination of this metal halide lamp and reflecting 
mirror. Furthermore, the technical problem of this invention is to propose the projector which made this 
metal halide lamp the light source. 
[0006] 

[Means for Solving the Problem and its Function] In order to solve the above-mentioned technical 
problem, in this invention, the next configuration is adopted in the metal halide lamp of a configuration 
of that the electrode and metal halogenide of the pair by which sealing was carried out to the seal section 
and opposite arrangement was carried out at the predetermined spacing were enclosed within [ which 
consists of the seal sections formed in a light-emitting part and its both ends ] luminescence. That is, the 
input power of the lamp concerned is set up within the limits of about 130 to about 1 80 W. Moreover, an 
inter-electrode distance is set up within the limits of about 2.5 to about 3.5mm. Furthermore, while 
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making the light-emitting part of an arc tube into the shape of an ellipse ball or a globular form in 
general as a whole and carrying out the outer diameter within the limits of about 9 to about 1 1mm, the 
die length is set up within the limits of about 9mm thru/or about 1 1mm. Furthermore, the diameter of the 
electrode mandril which constitutes the electrode is set up within the limits of about 0.55 to about 
0.65mm. 

[0007] In the above-mentioned configuration, since buld wall loading becomes large too much and a life 
becomes short in the luminous efficiency of a lamp decreasing sharply when input power is less than 
[ 130W ], and exceeding 1 SOW, it is not desirable. 

[0008] Improvement in the rate of condensing can be attained so that inter-electrode distance, i.e., the 
arc length, is short, but luminous efficiency improves, so that it is conversely long^ Therefore, optically, 
the suitable range is range in consideration of these both sides, and this range is about 2.5mm to about 
3.5mm. 

[0009] When the dimension of the light-emitting part of a lamp is smaller than the above-mentioned 
range, buld wall loading becomes excessive and a bad influence attains to a lamp life. On the contrary, 
in the case of a bigger dimension than the above-mentioned range, since an optical property, especially 
color rendering properties fall, it is not desirable. 

[0010] Next, when the outer diameter of an electrode is less than 0,55mm, since the heat capacity is 
small, there is a possibility of causing heat breakage etc. Conversely, since the heat loss of an electrode 
becomes large and causes the fall of luminescence properties, such as lamp limiinous efficiency and 
color rendering properties, while causing the rise of lamp starting voltage in exceeding 0.65nmi, it is not 
desirable. 

[001 1] According to this invention constituted as mentioned above, it is good, a life is long and an 
optical property can realize the metal halide lamp suitable for using it as the light source of a projector. 
[0012] Next, in the metal halide lamp of the above-mentioned configuration, it is desirable to make into 
the range of about 0.2 to about 0.6mg the amount of the metal halogenide enclosed there. When [ than 
this ] more, devitrification of an arc tube will start at an early stage, and a lamp life will become short. 
On the contrary, when fewer than this, since a luminescence property falls and it becomes easy to 
produce the melanism of an arc tube, it is not desirable. 

[0013] Here, it is still more desirable that only the amount within the limits of about 0.05 to about 0.1 mg 
adds at least one of halogenation tin, halogenation lead, and zinc halides as a metal halogenide enclosed. 
If it does in this way, the vapor pressure within luminescence can be raised, color rendering properties 
can be improved further, and the lamp which maintained color balance more can be realized. If more 
amounts than this range are applied, since luminous efficiency will fall, it is not desirable. Moreover, the 
effectiveness by adding these metal halogenides in the case of an amount smaller than this range is not 
acquired. 

[0014] Moreover, it is desirable to add a mercury bromide instead of the iodation mercury generally 
enclosed as a metal halogenide enclosed. As for the addition of this mercury bromide, it is desirable that 
the mole ratio of the bromine concerned and the total amount of iodine considers as about 0.1 to about 
0.6 within the limits. Since activity of a bromine is high, therefore the connection wdth the tungsten of an 
electrode is strong and the reaction rate is early when the bromine of the amount of this range is added, 
the melanism within luminescence can be prevented and a lamp life can be lengthened. When there are 
more additions than the above-mentioned range, since consumption of an electrode is caused with a 
bromine, it is not desirable. Moreover, when fewer than the above-mentioned range, the effectiveness by 
adding is not acquired. 

[0015] Next, the configuration which consists of combination of the metal halide lamp of the above- 
mentioned configuration and the reflecting mirror equipped with the reflector is used for the lighting 
system of this invention, and it is characterized by making thin the configuration by the side of opening 
of the reflecting mirror in the arc tube of a metal halide lamp. Although the temperature by the side of 
the pars basilaris ossis occipitalis of the reflecting mirror increases by combining with a reflecting 
mirror in a lamp, compared with this, the temperature by the side of opening of a reflecting mirror does 
not rise so much. In this invention, since the configuration of the part by the side of opening of a 
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reflecting mirror is made thin, the temperature of this part can be raised, the temperature balance within 
luminescence can be improved and luminescence SUBEKUTORU is improved by this. 
[0016] What is necessary is here, just to cover the periphery of the light-emitting part which follows the 
seal section of the arc tube of a lamp and this which are located in this opening side by the incubation 
fihn, in order to raise the temperature by the side of opening of a reflecting mirror. However, in the arc 
tube miniaturized like this invention, if the covering range by the incubation film is too wide, the part of 
the arc tube by the side of the pars basilaris ossis occipitalis of a reflecting mirror becomes an elevated 
temperature too much, and is not desirable. Then, he is trying to cover only the part which follows the 
Ught-emitting part in the periphery of the seal section at least among the peripheries of the light-emitting 
part which follows the seal section of an arc tube and this in the opening side of a reflecting mirror by 
the incubation film in the lighting system of this invention. Moreover, by the incubation film, the part of 
the light-emitting part which follows this is turned to a wrap case from the boimdary of the seal section 
and a Ught-emitting part at the pars-basilaris-ossis-occipitalis side of a reflecting mirror, and is made 
into width of face of about 2mm or less. Thus, by forming the incubation film, a rise can be controlled 
for the temperature of the maximum elevated-temperature section of an arc tube. 
[0017] 

[Example] Below, the example of this invention is explained with reference to a drawing. 
[0018] (The 1st example) Drawing 1 is the outline block diagram of the optical system of the liquid 
crystal projector which applied this invention. The light source of this liquid crystal projector 1 is 
constituted by the lighting system 6 which consists of combination of a metal halide lamp 2 and a 
reflecting mirror 4. The green reflective dichroic mirror 7, the red reflective dichroic mirror 8, and the 
reflective mirror 9 by which aluminum was vapor-deposited are arranged in this sequence fi-om the 
lighting-system 6 side along the direction of an optical axis of the outgoing radiation light fi-om this 
lighting system 6. These mirrors are arranged at the include angle of 45 degrees towards the same 
direction to the optical axis. To the green reflective dichroic mirror 7, fixed spacing is set in the direction 
which intersects perpendicularly to the direction of an optical axis, and the reflective mirror 10 by which 
aluminum was vapor-deposited is arranged in it. By the same arrangement relation, confront the red 
reflective dichroic mirror 8, and the red reflective dichroic mirror 1 1 is arranged, face to face is made to 
stand against the reflective mirror 9 by which amyl minium was vapor-deposited, and the blue 
transparency dichroic mirror 12 is arranged. Moreover, between the red reflective dichroic mirror 8 and 
the reflective mirror 9 by which aluminum was vapor-deposited, the liquid crystal panel 13 for blue is 
arranged, the liquid crystal panel 14 for red is arranged among the red reflective dichroic mirrors 8 and 
11, and the liquid crystal panel 15 for green is arranged between the reflective mirror 10 and the red 
reflective dichroic mirror 11. 

[0019] The light by which outgoing radiation was carried out is separated into each color of red, green, 
and blue from a lighting system 6 by the dichroic mirror for reflection of each color. The light of each 
separated color passes the corresponding liquid crystal panel of a color, respectively. Luminous intensity 
is adjusted by the video signal corresponding to each color in case it passes. The light of each color by 
which on-the-strength adjustment was carried out is compounded through dichroic mirrors 1 1 and 12, 
and expansion projection is carried out after this with a projector lens 16. Thereby, an epilogue can 
obtain an image on a screen 17 and an image is obtained here. 

[0020] Drawing 2 is the outline sectional view of the lighting system 6 in this example. In this drawing, 
2 is a metal halide lamp and 4 is the reflecting mirror with which this lamp was attached. The arc tube 

21 of the metal halide lamp 2 of this example is a product made from silica glass, the Hght-emitting part 

22 currently formed in that center is carrying out the shape of an ellipse globular form near a globular- 
form in general, and the electrode seal sections 23 and 24 are really fabricated by the both sides of this 
light-emitting part 22. In the interior of a light-emitting part 22, mostly, on the coaxial line, the electrode 
arbors 25 and 26 by which former one end was enclosed in the seal section 23 and 24 set fixed spacing, 
and opposite arrangement is carried out. The coils 27 and 28 formed in the location which retreated 
slightly from the tip of these electrode arbors 25 and 26 by coiling a tungsten wire around nectar, 
respectively are arranged. Former one end of the seal section 23 and each electrode arbors 25 and 26 
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currently laid underground in 24 is connected to the molybdenum wires 31 and 32 through the 
molybdenxmi foils 29 and 30, respectively. The other end side of these molybdenum wires 31 and 32 is 
connected to a mouthpiece 33 and the nickel lead wire 34, respectively. 

[0021] On the other hand, as shown in drawing, as for a reflecting mirror 4, a cross section is equipped 
with the reflector 41 of a parabola configuration, and the lamp attaching hole 42 is formed in the center 
of a pars basilaris ossis occipitalis of the reflector. The part of the mouthpiece 33 of the lamp of the 
above-mentioned configuration was inserted in this attaching hole 42, and it has fixed with heat-resistant 
adhesives. The lamp 2 is attached here at the condition that the axial center of the electrode arbors 25 
and 26 is in agreement with the medial axis of a reflector 41 . In addition, the nickel lead wire 34 of a 
lamp penetrates a reflecting mirror 4, is taken about at a rear-face side, and is connected to the terminal 
35 for external connection. The terminal area material 36 for extemal connection is attached also in the 
base side of a mouthpiece 33. 

[0022] Here, the arc tube 21 of the metal halide lamp 2 of this example is designed to RAMBU power 
150W. The maximimi outer diameter D of the light-emitting part 22 in this arc tube 21 is 10mm. 
Moreover, the distance between die-length L, i.e., the laying-vmder-the-ground fi-ont face of the 
electrode mandrils 25 and 26, is 10mm. The thickness of this light-emitting part is set as about 1mm. 
Next, the outer diameter of the electrode arbors 25 and 26 of the pair enclosed in the light-emitting part 
22 is 0,6mm, and it is set as 3mm, the distance AL, i.e., the inter-electrode distance, between them. 
Furthermore, in this example, in the arc tube 21, as a metal halogenide, while enclosing an iodation 
dysprosimn, iodation neodium, and 0.3mg of cesium iodides, the argon as the mercuiy and the auxiliary 
gas for starting as a buffer gas was enclosed. 

[0023] Thus, in the liquid crystal projector 1 using the constituted lighting system 6 of this example, the 
good screen illuminance was obtained, and it excelled also in color rendering properties, and not 
producing devitrification by long duration use, either was checked fiirther. 

[0024] Here, this invention person measured fluctuation of the luminous efSciency and buld wall 
loading to change of input power using the metal halide lamp 2 of the above-mentioned configuration. 
This result is shown in drawing 3 . As a characteristic curve 101 shows drawing, as for luminous 
efficiency (ImAV), it tums out that it will decline rapidly if input power is less than 1 30W. On the other 
hand, as a characteristic curve 102 shows buld wall loading (W/cm2), it can grasp increasing in 
proportion [ almost ] to input power. Buld wall loading is 90 W/cm2. If it will be in the condition of 
exceeding, fear, such as a burst, will increase in the arc tube 21 made fi-om silica glass. Therefore, the 
relation between these luminous efficiency and buld wall loading to input power has desirable within the 
limits of about 130W to about 180 W. The characteristic curve of drawing was the case where the inter- 
electrode distance AL was 3mm, as mentioned above, but also when changing this distance AL in about 
2.5 to about 3.5mm, the almost same result was obtained. 

[0025] Next, in the metal halide lamp 2 of the above-mentioned configuration, fluctuation of the 
luminous efficiency at the time of changing the intef-electrode distance AL and fluctuation of the rate of 
condensing on a liquid crystal panel were measured. In this measurement, the thing with a size of 1 .3 
inches was used as a liquid crystal panel. The curve 103 of drawing 4 (B) shows change of the rate of 
condensing to the inter-electrode distance AL (%), and a curve 1 04 shows change of luminous efficiency 
(Im/W). The more the rate of condensing shortens inter-electrode distance AL, the more it improves, so 
that these curves may show. Namely, as the light source for projectors, the more it is close to the point 
Hght source, it is easy to use and, the more a bright screen can be obtained. However, if inter-electrode 
distance AL is shortened too much, since an electronic collision will become intense to an electrode, the 
temperature of an electrode will rise and the tungsten which is an electrode will disperse gradually 
exceeding the melting point. 

[0026] On the other hand, as a curve 104 shows, the direction of luminous efficiency improves, so that 
the inter-electrode distance AL becomes long (i.e., so that the inter-electrode arc length becomes long). 
Thus, the luminous efficiency and the rate of condensing to the inter-electrode distance AL have a 
relation conversely. Therefore, a screen illuminance etc. needs to take the value of these both sides into 
consideration. 
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[0027] The curve 105 to each inter-electrode distance AL which plots the value which multiplied the 
value of these both sides, and is obtained is shown in drav^dng 4 (A). In the range of about 3.5mm, a 
good property is acquired for the inter-electrode distance AL from about 2.5mm so that this curve 105 
may show. 

[0028] Next, the dimension of the light-emitting part 22 of an arc tube 21 is explained. As the hght 
source of a Uquid crystal projector, it is required have balanced the emission spectrum of each color of 
red, green, and blue. The white on a screen is decided by red, green, and the blue quantity of light ratio. 
If inter-electrode distance AL is shortened like this example, a spectrum will tend to turn into a bright 
line spectrum of mercury. For this reason, if the green bright line is strong and does not reduce the green 
quantity of light, it will become the white which green cut on the screen. However, reducing green with 
high relative limiinous efficiency will reduce the brightness obtained on a screen. Now, improvement in 
the screen illuminance obtained by having shortened inter-electrode distance AL will be offset. The 
element which has determined the spectrum distribution of a lamp is the vapor pressure within 
Ixmiinescence here, and the temperature of the coldest part of an arc tube has determined vapor pressure. 
Therefore, what is necessary is just to raise the temperature of the coldest part by making the dimension 
of an arc tube small. Thus, by raising the temperature of the coldest part, the vapor pressure within 
luminescence can be raised, luminescence of an enclosure metal can be promoted, and the bright line 
spectrum of mercury can be weakened. 

[0029] this invention person changed the tube diameter D of an arc tube 21 in the metal halide lamp 2 of 
this example in view of this point, and the general color rendering index (Ra) to it was measured. That 
is, fluctuation of the general color rendering index to change of the outer diameter D of a light-emitting 
part 22 was measured. The curve 106 of drawing 5 expresses this relation. By making the dimension of 
an arc tube small, the temperature of the coldest part of an arc tube is raised, the vapor pressure within 
luminescence increases, an enclosure metal emits light, and a bright line spectrum becomes weaker. If 
this supports that a general color rendering index (Ra) increases as shown in a curve 106, and a general 
color rendering index increases, color balance will become good and it will become what was more 
suitable although it is used as the light source of a projector. However, if the dimension of tubing is 
made small too much, buld wall loading will increase and fear, such as a burst of tubing, will also 
increase. Moreover, the temperature of the maximum elevated-temperature section also increases and 
there is a possibility of being in the condition that the silica glass which is the material of an arc tube 
cannot be home, either. Consideration of these points checked that it was desirable to make an arc tube 
into an ellipse ball or a globular form thing in general, and to carry out the outer diameter D of the light- 
emitting part and die-length L within the hmits of about 9 to about 1 1mm. 

[0030] Next, the diameter of the electrode arbors 25 and 26 of the pair in the metal halide lamp 2 of this 
example is explained. The diameter of the electrode arbor in the metal halide lamp whose input power 
currently generally used in the former is 150W is about 0.5mm, and inter-electrode distance is about 
5mm. Like this example, when inter-electrode distance AL is made narrow to about 3.5mm from about 
2.5mm, it comes to collide with the tungsten whose electron is an electrode violently, electrode 
temperature exceeds the melting point of a tungsten, and there is a possibility that an electrode may 
disperse gradually. If it becomes such a situation, inter-electrode will become long and the evil in which 
a luminescence within the pipe one will carry out melanism by the reaction of a tungsten and a quartz 
will occur. In this example, in order to avoid such evil, the electrode arbor was made thicker than what is 
used in the former, and the diameter is set as 0.6mm. Thus, by making it thick, the heat capacity of an 
electrode becomes large, it is hard coming to generate scattering of an electrode, and the melanism 
within luminescence can also be prevented. Thereby, the reinforcement of a lamp can be attained. 
According to the experiment of this invention person, when the diameter of an electrode was made 
thicker than 0.65mm, the rise of lamp starting voltage and increase-ization of electrode heat loss are 
caused, there is a possibility that a luminescence property may fall, and this thing [ that there is nothing 
better ** ] was checked. Therefore, an electrode diameter has the desirable range of about 0.55 to about 
0.65mm. 

[003 1] In the metal halide lamp [ in / as explained above / this example ] 2 Set up the input power within 
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the limits of about 130W to about 180 W, and the inter-electrode distance AL is set up within the limits 
of about 2.5 to about 3.5mm. the light-emitting part of an arc tube — the outer diameter D and die-length 
L — the ellipse ball of the range of about 9 to about 1 1mm — or it sets up in the shape of a globular form 
in general, and the diameter of an electrode is further set as about 0.65mm from about O.SSnmi. 
Therefore, according to this example, a screen illuminance is high and the light source to which color 
balance was also suitable for long lasting liquid crystal BUROJIEKUTA at best moreover can be 
realized. 

[0032] The amount of enclosure of the metal halogenide enclosed within [ of the metal halide lamp 2 of 
the above-mentioned configuration ] limiinescence here and relation with a life are considered, this 
invention person measured the relation of the illuminance maintenance factor of a lamp to the amount of 
enclosure, in order to investigate this relation. The fluctuation curve of the illuminance maintenance 
factor (%) to lighting time amount is shown in drawing 6 , and in this drawing, when the amoimt of 
enclosure is 0.4mg, the curve 108 of a curve 107 is the case where the amount of enclosure of a curve 
109 is 0.8mg when the amount of enclostire is 0.6mg. A life will become short, if the amount of 
enclosure increases so that these curves may show. If the amoimt of enclosure of this increases, it 
becomes impossible to be unable to evaporate an enclosure metal to the magnitude of an arc tube, and 
the solution layer of a metal halogenide will collect on the arc tube bottom. This solution layer reacts 
with the silica glass which is the material of an arc tube, and causes devitrification. If devitrification 
starts, devitrification will be circulated quickly within [ whole ] luminescence and a life will become 
short. By holding down the amount of enclosure to 0.6mg or less, it was checked that are hard coming to 
generate the solution layer of a metal halogenide and the reaction of a quartz, and it is hard to produce 
devitrification by this reaction. However, if the amount of enclosure is set to less than 0.2mg, since 
evils, such as becoming easy to produce the melanism of an arc tube to which a Imninescence property 
falls, will occur, it is not desirable. Therefore, the reinforcement of a lamp can be attained, maintaining a 
luminescence property by setting up the amount of enclosure of this metal halogenide within the limits 
of about 0.2 to about 0.6mg. 

[0033] Next, what is necessary is just to add one of halogenation tin, halogenation lead, or zinc halides 
in about 0.05 to about 0.1 mg as a metal halogenide to enclose, in order to improve the color balance in 
the lamp of this example further. When 0.05mg of halogenation tin was added as an example, it was 
checked that the vapor pressure within luminescence increases, the bright line spectrum of mercury is 
controlled, luminescence of other metal halogenides is promoted, a general color rendering index (Ra) 
improves, and color balance becomes good. However, if the addition of halogenation tin is made 
[ more ] than 0.1 mg, since decline in luminous efficiency will be caused, it is not desirable. On the 
contrary, the effectiveness to add is not acquired when there are few additions than 0.05mg. Therefore, 
within the limits of an addition of about 0.05 to about O.lmg is desirable. In addition, the same is said of 
the case of halogenation lead and zinc halide. 

[0034] What is necessary is on the other hand, just to add a mercury bromide instead of iodation 
mercury in the lamp of this example, within luminescence, in order to attain further reinforcement. Since 
the activity of a bromine is high compared with the case where iodation mercury is added when a 
mercury bromide is added, association with a tungsten is strong and a reaction rate is also early. 
Therefore, the melanism within luminescence can be prevented and a lamp life can be prolonged. The 
mole ratio (B/A) of the total amount of iodine (A mols) to the amount of bromines (B mols) should just 
set up the addition of a mercury bromide so that it may become about 0.1 to about 0.6 range. The 
effectiveness which adds a mercury bromide is not acquired in an addition smaller than this. Conversely, 
the tungsten which is an electrode reacts, and an electrode becomes thin or becomes easy to break with a 
bromine with activity high in more additions than this. In addition, with the same addition, when a 
mercury bromide is added (curve 1 10), fluctuation of the illuminance maintenance factor (%) to the 
lighting time amount of the lamp at the time of adding iodation mercury (curve 1 1 1) is shown in 
drawing 7 . As shown in this drawing, it is possible for an illuminance maintenance factor to be [ it ] 
better to add a mercury bromide, therefore to prolong the life of a lamp. 

[0035] (Another example of an arc tube) Another example of the metal halide lamp in the 1st above- 
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mentioned example is shown in drawing 8 . Since the metal halide lamp 60 of this example is the same 
as the lamp 2 mentioned above except that the arc tube configurations differ, it gives the same sign to a 
corresponding part, and omits explanation of those parts below. 

[0036] When using a metal halide lamp as lighting systems, such as a projector, light is collected with a 
reflecting mirror etc. The temperature distribution of the arc tube 62 of the metal halide lamp 60 in this 
case are as follows. Since the Ixmiinescence tubular surface surrounded by the reflecting mirror 4 is 
surroimded by the reflecting mirror compared with the time of a lamp simple substance, temperature 
rises. On the contrary, the temperature of the Ivmainescence tubular surface by the side of opening of a 
reflecting mirror 4 is extent which rises the time of a lamp simple substance, an EQC, or a little. Here, 
since it depends for the emission spectnmi of a lamp 61 on the part with the lowest temperature of an arc 
tube, i.e., the temperature of the coldest part, an emission spectrum improves by raising the temperature 
of this part. This coldest part is mostly located in the boimdary parts of a light-emitting part 62 and the 
seal section 24 in the arc tube by the side of the open section of a reflecting mirror 4. 
[0037] In order to raise the temperature of this coldest part, he makes thin the configuration by the side 
of opening of the reflecting mirror in an arc tube, and is trying to bring this part close to the arc formed 
in inter-electrode by this in this example. That is, in the opposite side, although the shape of an ellipse 
ball or a globular form is turned in general on the pars-basilaris-ossis-occipitalis side of a reflecting 
mirror, the configuration of the Ught-emitting part 62 of an arc tube 61 is made thin so that it may 
become a truncated-cone configuration mostly. 

[0038] Thus, in this example, since the configuration of the light-emitting part 62 of an arc tube 61 is 
made thin at the reflecting mirror opening side, the temperature of the coldest part can be raised and the 
emission spectrum of a lamp can be improved. In addition, the configuration by the side of opening of 
the reflecting mirror of a light-emitting part 62 of it being good also as configurations other than a 
truncated-cone configuration like this example is natural. 

[0039] The modification of an arc tube 61 is shown in drawing 9 . In the metal high rad lamp 70 shown 
in this drawing, by covering the part by the side of reflecting mirror opening in that arc tube 71 with the 
incubation film, the temperature of the coldest part is raised and the improvement of much more 
emission spectrum is aimed at. That is, in this example, the whole and the periphery part of the light- 
emitting part 72 which is following this of the peripheral face of the seal section 24 by the side of 
reflecting mirror opening of an arc tube 71 are mostly covered with the incubation film 75 (in drawing, 
the slash has shown the formation range of the incubation film.). Thus, by forming the incubation film 
75, the temperature of the coldest part of an arc tube 71 can be raised, and an emission spectrum can be 
improved. 

[0040] Here, what formed such incubation film also in the former is known. However, in this example, it 
is characterized by having formed so that the width of face which turns to a light-emitting part side the 
incubation film 75 formed in the periphery of a light-emitting part 72 from the boundary of the seal 
section 24 and a light-emitting part 72 may be set to about 2mm or less. That is, in this example, since 
the dimension of an arc tube is made small as mentioned above, the temperature of the maximum 
elevated-temperature section in the part and an arc tube 71 is also increasing. For this reason, like 
before, if the periphery of a light-emitting part 72 is widely covered by the incubation film, the 
temperature of this maximum elevated-temperature section will become high too much, and the quartz 
which is the material of an arc tube will deteriorate. In this example, since the wrap incubation film is 
limited for this light-emitting part 72 to little range, devitrification of the quartz by the elevated 
temperature can be prevented and a lamp life can be prolonged. 

[0041] In addition, although the incubation film is formed in the both sides of the periphery of the seal 
section 24, and the periphery of the light-emitting part 72 which is following this in this example, of 
course, the incubation film may be formed only in the seal section 24. 
[0042] 

[Effect of the Invention] As explained above, according to this invention, the input power of a metal 
halide lamp is set up within the limits of about 130 to about 1 80 W. An inter-electrode distance is set up 
within the limits of about 2.5 to about 3.5mm, and while making the light-emitting part of an arc tube 
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into the shape of an ellipse ball or a globular form in general as a whole and carrying out the outer 
diameter within the limits of about 9 to about 1 1mm, the die length is set up within the limits of about 
9mm thru/or about 1 1mm. Furthermore, the diameter of the electrode mandril which constitutes the 
electrode is set up within the limits of about 0.55 to about 0.65mm. According to this configuration, 
though it is small, a screen illuminance is high and, at best moreover, color balance can realize a long 
lasting lamp. Especially the lamp of this invention is suitable for using as the light source of a projector 
etc. 

[0043] Moreover, in this invention, the reinforcement of a lamp is realizable, holding a luminescence 
property, since the amoxmt of the metal halogenide enclosed is made into the range of about 0.2 to about 
0.6mg. 

[0044] Furthermore, he is trying only for the amount within the limits of about 0.05 to about 0.1 mg to 
add at least one of halogenation tin, halogenation lead, and zinc halides further as a metal halogenide 
enclosed in this invention. By doing in this way, the vapor pressure within luminescence can be raised, 
color rendering properties can be improved further, and the lamp which maintained color balance more 
can be realized. 

[0045] as the metal halogenide enclosed by this invention further again ~ iodation mercury — replacing 
with — mercury bromide enclosure — carrying out — the bromination concerned — he is trying for the 
mole ratio of an amount and the total amount of iodine to add by about 0.1 to about 0.6 within the limits 
By doing in this way, the melanism within luminescence can be prevented and a lamp life caii be 
lengthened. 

[0046] Next, the metal halide lamp of the above-mentioned configuration and the reflecting mirror 
equipped with the reflector constituted the lighting system from this invention, and the configuration 
which made thin the configuration by the side of opening of the reflecting mirror in the arc tube of a 
metal halide lamp is adopted. If it does in this way, the temperature by the side of reflecting mirror 
opening within luminescence (temperature of the coldest part) can be raised. Therefore, the temperature 
balance within luminescence can be improved and luminescence SUBEKUTORU can be improved. 
[0047] Moreover, in order to raise the temperature by the side of reflecting mirror opening, he is trying 
to cover the periphery of the light-emitting part which follows this with the seal section of the arc tube 
of a lamp located in tiiis opening side, or this part by the incubation film with width of face of a 
maximum of 2mm at the lighting system of this invention. Thus, while being able to raise the 
temperature of the coldest part by forming the incubation film, the extremes-of-temperature rise of the 
maximum elevated-temperature section of an arc tube can be controlled. 



[Translation done.] 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of tbxs translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 4] 
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[Drawing 9] 
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